Effects of substance P and calcitonin gene-related peptide on the pulmonary circulation.
To assess the in vivo effects of the neuropeptides calcitonin gene-related peptide (CGRP) and substance P (SP) on the pulmonary vascular bed, the hemodynamic responses to both CGRP and SP were examined in the in situ-perfused lung lobe of open-chest anesthetized pigs. Peptides were infused into the lobar artery under conditions of elevated pulmonary vascular tone by prostaglandin F2 alpha (PGF2 alpha, 20 micrograms/min). Pulmonary airway lobar dynamic compliance (Cdyn) and airway resistance (Re) were computed from simultaneously measured airway pressure and airflow entering the lobe through a Carlens endobronchial divider. PGF2 alpha infusion slightly reduced Cdyn (-20%) and increased Re (+11%) while lobar arterial pressure rose from 14 +/- 1 to 31 +/- 2 mmHg (n = 12). In these conditions, lobar artery infusion of SP (0.5-50 pmol/min) or CGRP (15-5,000 pmol/min) produced a dose-dependent decrease in the pressor response to PGF2 alpha, reaching -54 +/- 3 and -64 +/- 7%, respectively, without alterations in lung mechanics. On a molar basis, SP was more effective than CGRP; its vasodilatory effect was more rapid and of shorter duration. Higher CGRP infusion rates were not studied because of marked systemic hypotension. SP infused at 150, 500, and 1,000 pmol/min significantly reduced Cdyn by 12 +/- 2, 24 +/- 4, and 62 +/- 7%, respectively, but also induced a rise in lobar arterial pressure and a fall in systemic arterial pressure. The results show that both SP and CGRP are potent pulmonary vasodilators. In contrast to CGRP, which did not affect lung mechanics, high infusion rates of SP decreased Cdyn and increased Re.(ABSTRACT TRUNCATED AT 250 WORDS)